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Period: 

A t t en t ion :  D r .  T. L. K. Smull 

1 November 1963 t o  31 January 1964 

Contracting Officer 

G46v i 
During t h e  referenced period e f f o r t  was prosecuted i n  t h e  fol lowing 
s p e c i f i c  areas : 

lo Roach Actograph 

Twenty u n i t s  of  our l a t e s t  design were i n s t a l l e d  a t  Pr inceton by us 
during t h e  month of December. 
t h r e e  thousand f ee t  of  cable were runo 

( N . 4 S f t  tR-5372jy L 

I n  t h e  process of i n s t a l l a t i o n  over 

These l a t e s t  units a r e  v i r t u a l l y  unchanged e l e c t r i c a l l y  from e a r l i e r  
designs,  b u t  incorporate  important phys i ca l  d i f f e rences .  The roach 
area has been designed in  a "pull-out-drawer!' form f o r  easy access ,  
c leaning,  etc.; i n l e t  f i t t i n g s  and a n  a i r  d i s t r i b u t i o n  system have 
been incorporated s o  that the r e sea rche r  can c o n t r o l  v e n t i l a t i o n  
r a t e  and a i r  temperature; a l i g h t  pipe w i t h  incorporable  n e u t r a l -  
d e n s i t y  f i l t e r  f i t t i n g s  has been b u i l t  i n  t o  a l low external c o n t r o l  
of t h e  i n t e r i o r  l i g h t i n g ;  the i n t e r i o r  arrangements have been 
modified .to put  food and water d e t e c t i o n  area i n  a s i n g l e  l o c a t i o n  
and t o  incorporate  a separate  " isolat ion1I  d e t e c t i o n  area which is 
one of low l i g h t .  
of  thermocouples t o  monitor i n t e r n a l  a i r  temperature.  

- 
Lastly, provis ion has been made f o r  i nco rpora t ion  

2.  Data D i s t r i b u t i o n  System (Pa r t  A) 

A two-console da t a  d i s t r i b u t i o n  system has been designed and b u i l t  
by us and w i l l  be i n s t a l l e d  a t  Pr inceton during t h e  second week i n  
February. 

It is t h e  f u n c t i o n  of t h i s  system t o  al low t h e  s e p a r a t e  d i s t r i b u t i o n  
of da t a  from 18 roach actographs (54 da ta  sources)  t o  any of 54 
r e z o r d h g  pens, S3riultarieously and w i t h  no i n t e r f e r e n c e ,  any one, 
o r  combhat ion of t h e  54 sources, can be d i s t r i b u t e d  t o  t h e  Mark I 
automatic da t a  processor.  
choice of recording media and can use t h e  pen-recorders and I B M  
ca rd  f o r  double data-coverage ( lfbackupll) and/or f o r  i nc reas ing  t h e  
scope o f  da t a  recorded a t  any given time. 

The r e s e a r c h e r  i s  t h u s  given a wide 
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About  25 u n i t s  a r e  now under cons t ruc t ion .  
t,wenty w i l l  be reserved f o r  Princeton, two w i l l  be given t o  Ames 
(as per t h e  28 January 196b ( t e l econ)  r e q u e s t  of M r .  George Cook) 
acd t h r e e  w i l l  be used i n  a new t e s t - t o - f a i l u r e  here. 

When they  a r e  f i n i s h e d ,  

Some small i n i t i a l  e f f o r t  has been i n i t i a t e d  on a 0.5 cc a c t i v e  
tempera%ure t.elemeter. 

It i s  o u r  hope t o  be a b l e  t o  rep lace  b a t t e r i e s  i n  both  t h e  Mark I V  
u n i t s  and the  new smaller  uni t .  This should r e s u l t  i n  d o l l a r  
savings f o r  the  r e sea rche r  even if success fu l  w i th  a s  few as 40% 
o f  t h e  mitso 

6. Miscellaneous 

During November 196, we were v i s i t e d  by M r .  George Cook and Dr. 
John Tremor o f  Ames. 
i n  d e t a i l  and a v a r i e t y  of problems a s soc ia t ed  wi th  the  t e l eme te r s  
( a t  t h a t  t ime).  

We discussed o u r  ins t rumenta t ion  techniques 

M r o  Cook was given extensive photographic and schematic data  on t h e  
actographs and on t e l eme te r  mater ia l .  

. 
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The en t i re  automatic operation is  controlled by a real-time d i g i t a l  
clock which controls locomotory data integration periods, I1allowslf 
the in i t i a t ion  o f  read-out cycles, provides special  safety inter-  
locks, feeds real-time data t o  each punched card, controls 
automatic operation o f  the telemetry console, e tc .  

Insofar as practicableat, t h i s  time, a reasonable degree of  
f l e x i b i l i t y  has been designed into the system. 
encoding-recording period may consist of  one, two o r  three Il3M 
cards. 
integrator consoles have been considered. Temperature-telemetry 
data w i l l  be sampled and accumulated automatically wi th  both visual 
and punch-out data resulting. 
provided w i t h  automatic override o f  manual mode operation by the 
automatic system. 
of  inadvertent l o s s  o f  automatically sampled data (controlled by 
the %1ockI1) because the researcher is taking manual-mode data a t  
t ha t  instant.  
be subject t o  automatic override a t  cer ta in  clock periods and allows 
the researcner t o  avoid the hypertension l i ke ly  t o  ensue i f  he 
obviated a card-full  o f  data by unfortunately timed manual 
observation. 

For example, each 

Provisions t o  allow expansion of locomotory ac t iv i ty  data 

Manual control of  telemetry data is  

This l a t t e r  provision precludes the possibi l i ty  

This  arrangement simply means tha t  the manual-mode w i l l  

Once the experimental conditions have been s e t  by the researcher 
the Mark I i s  completely automatic. 
f o r  continuous operation. A l l  I B M  cards a re  sequentially encoded 
and w i l l  contain data Buch as experiment identification, r ea l  
time, experimental conditions, locomotory data integrals,  d i g i t a l  
temperature data, e tc .  

The Mark I has a variety of malfunction alarm c i r cu i t s  and i n  cer ta in  
cases can emit audible, i n  addition t o  visual, indications. 

It requires only I B M  cards 

Unless unforeseen d i f f i cu l t i e s  ar ise ,  the system ins t a l l a t ion  should 
begin a t  Princeton i n  A p r i l ,  1964. 

5, FIL Mark IV Telemeters 

In  the period a large bariety o f  sealing materials were studied and 
the problem appears t o  be solved. A two-step process has been worked 
out t o  provide good telemeter scabs. Toodate, more than 1300 hours 
o f  eubmersion i n  a water bath (35 t o  40 C.) with a 611 head has 
produced no leakage . 
In  our  measurements t o  dage, water bath temperatures have been 
oontrolled t o  about f . O s  C b  However, we hope tha t  our  next run 
w i l l  al low control t o  2 .01 C. 
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Incorporated as part of t h i s  system i s  a patchboard arrangement 
through which t h e  r e sea rche r  can d i s t r i b u t e  d a t a  recording t o  
r eco rde r s  and I B M  card pos i t i ons  of  h i s  choice.  

The cor,soles a l s o  include a set  of six 24-hour timers which c o n t r o l  
six experunefital s t i m u l i o  
aetographs in any combination o r  permutation. 

These s t i m u l i  can be set  i n t o  t h e  18 

Power for t he  st'imulus i s  appl ied by two regu la t ed  power s u p p l i e s  
whizh are s e p a r a t e l y  c o n t r o l l a b l e o  It i s  thus poss ib l e  t o  c o n t r o l  
t h e  occ-urence o f  s t i m u l i  and t h e  i n t e n s i t y  independently. 

I n  gene ra l  t h e  d i s t r i b u t i o n  system c o n s i s t s  o f  a major patchboard 
allowing the  d i s t r i b u t i o n  of each of  54 data  sources  t o  any of 54 
event  recorders ,  a second major patchboard al lowing t h e  l inkage o f  
any combination o f  six s t i m u l u s  sources t o  any of 18 roach actographs,  
t h e  d i s t r i b u t i o n  of  any o f  54 d a t a  sources  t o  t h e  Mark I automatic 
da t a  processor up 50 the l m i t  o f  its capaci ty ,  v a r i a b l e  vo l t age  
r egu la t ed  power supp l i e s ,  d i s t r i b u t i o n  relays and s p e c i a l  self- 
powered alarm C i I  c u i t s  w i t h  bo th  visual and a u d i b l e  alarm outputs  
The alarm circuits "lock i n r r  under a variety o f  malfunction 
eircumstarices and cannot be Itunlockedrt un t i l  t h e  d i f f i c u l t y  has been 
corrected.  

3 .  Data Dis t ' r i bu t ion  System ( P a r t  B )  

Later in our program w e  w i l l  i n s t a l l  a d i s t r i b Q t i o n  console t o  handle 
hamster ae t iv i . t y  da t a  i n  a manner similar t o  t h a t  u t i l i z e d  i n  P a r t  A .  

bo The F'IL Mark I Data Processor 

This  it, now under construct ion,  w i l l  c o n s i s t  o f  four consoles ,  
Tts several kwndred relays, t r a n s i s t o r s ,  diodes and networks w i l l  
accept  data from 1ocomo:or-y a c t i v i t y  d e t e c t o r s  and temperature 
telemeters automat f c a l l y  and/or manuallyo 
da+h adequateljr avld c o n t r o l  an B M  card punch s o  t h a t  da t a  recording 
w i l l  be processedo 

It w i l l  a r range these 

The syszem c c ~ s i s t s  o f  a ma,;er c o n t r o l  (MI-unit) w i t h  a s s o c i a t e d  
consoles arid a Lelemeter console (T-mit) whfch operates  through t h e  
M - z l n i +  

kgstem m l f m c t i c z  x-herein much data are l o s t  because or" i s o l a t e d  
d i f f i c u l t i e s o  
2 w c u i t r y  ar,d switching and overr ide control-funct ion.  Also 
incorporated a re  o v e r a l l  interlocking c i r c u i t r y  which t i es  t o g e t h e r  
a l l  c r i t i c a l  consoles ,  

Considerable desigri e f f o r t  h ~ s  beer1 prosecuted t o  preclude 

This has l e d  t o  t he  i n t r o d u c t i o n  of  i n t e r l o c k i n g  


